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推广到基于多项式曲线的裁剪, 使得裁剪的方法更灵活, 裁剪的区域更自由. 方法不
仅对多项式形式的曲面适用, 而且对有理形式的曲面也适用.
2. 针对经典的 Bézier曲线曲面在控制顶点给定, 曲线曲面形状就唯一固定, 缺乏
进一步调整曲线曲面形状的能力这一情况, 本文给出了一种带多个形状参数的广义
Bézier曲线曲面. 广义 Bézier曲线曲面保留了经典 Bézier曲线曲面的优良性质, 并可
以通过形状参数的取值变化来进一步调整曲线曲面的形状. 形状参数具有直观明确的























Spline surfaces are the main methods and core contents in CAGD. The following
three problems arising from using spline surfaces in geometric modeling are researched
in this dissertation.
1. The trimming of spline surface. Trimming of surface means how to refine a
subdomain of a given surface for further processing of this subdomain and the left
parts. Many problems such as subdivision and connection of surfaces can be regarded
as the special cases of trimming. By means of blossoms, one united method is given
for the problem of trimming with lines firstly. Then this method is generalized to
trimming with polynomial curves, which makes more choices for the shape of trimming
subdomain. The method is working for both polynomial surfaces and rational cases.
2. When the control points are given, the shape of classical Bézier curve or surface
is uniquely decided. For remedying this cases, the generalized Bézier curve and surface
with multi-shape-parameters are given, which not only hold the excellent properties of
classical Bézier curve or surface, but also can changing the shape of the curve or surface
with the shape parameters. The geometric significance of shape parameters is clearly,
the modifying style can be foreseen and evaluated accurately. And the connecting of
generalized Bézier curves and surfaces are also discussed.
3. The bound of spline surface means how to evaluate the distance from the
surface to a fixed position for deciding a small and accurate topologic bound of this
surface. The bounds of Bézier and B-Spline surfaces have some researched achieve-
ments. This thesis gives a bound of three direction quartic box spline surface which
is well used in geometric modeling with triangular surfaces. The distance from the
surface to the central triangular plane patch over control net is described with the
direction differences of control points.
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法; 另外就是基于细分(Subdivision) 的离散网格造型方法. 三种方法的核心思想和基
础理论仍然都是基于样条. 样条理论源于Schoenberg[2]的对数据逼近的研究工作, 后
由Schumaker[3]、de Boor[4]等数学家逐渐发展和完善. 从一元到多元, 从多项式到有
理, 从矩形定义域到三角定义域、多边形区域、一般形状区域, 样条理论蓬勃发展. 伴
随样条理论发展起来的曲线、曲面造型工具也由 Bézier方法发展到均匀B-样条、非
均匀B-样条、非均匀有理B-样条、多元样条等方法[5]. 样条的核心思想就是分片多项
式, 在合理的构造方法下, 使得这些分片多项式以一定的连续阶连接, 从而构造大范


































包含以下内容：第一章, 对参数样条曲面和开花(Blossoms)进行简单介绍; 第二章, 介
绍基于直线的样条曲面的裁剪方法; 第三章讨论基于多项式曲线的样条曲面的裁剪问







中得以成功运用. 但开始时的形式非常复杂, 后经 Forrest 的工作, 才有了今天用
Bernstein基函数来表示的非常简洁的形式.












n−i, t ∈ [a, b], i = 0, 1, · · · , n. (1.1)
则称这 n + 1个多项式为一元 n次 Bernstein基函数.


















为定义在 [a, b]上的一条 n次 Bézier曲线, 其中 Pi称为控制顶点. 依次连接相邻两个
控制顶点所得的 n边折线为控制多边形.
定义1.3 (张量积型的矩形 Bézier曲面) 给定 (m+1)(n+1)个空间向量 Pij ∈ R3(i =








j (v)Pij, (u, v) ∈ [a, b]⊗ [c, d]. (1.3)
为定义在 [a, b]⊗ [c, d]上的一张双 (m,n)次 Bézier曲面. Bmi (u), Bnj (v)分别为定义在





定义1.4 (二元 n 次 Bernstein 基函数) 设 4ABC ⊆ R2, {(u, v, w)|0 ≤ u, v, w ≤






uivjwn−i−j, i, j, k ≥ 0, i + j + k = n. (1.4)
为二元 n次 Bernstein基函数.
定义1.5 (三边Bézier曲面) 给定 (n+1)(n+2)
2
个空间向量Pijk ∈ R3(i, j, k ≥ 0, i+j+k =
n), 称曲面
T (u, v) =
∑
i+j+k=n
Bnijk(u, v)Pijk, i, j, k ≥ 0, i + j + k = n. (1.5)
为定义在4ABC上的一张 n次三边 Bézier曲面. Bnijk(u, v)是定义在4ABC 上的 n
次二元Bernstein基函数. 称 Pi,j,k 为控制顶点, 依次连接相邻两个控制顶点所得的 n
2
个三角形组成的网格为控制网格.














Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
